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GOLD-BEARING CONGLOMERATES OF 
SOUTH AFRICA. 

The Banket: A Study of the Auriferous Con¬ 
glomerates of the Witwatersrand and the Asso¬ 
ciated Rocks. By Prof. R. B. Young. Pp. xv 
+ 125. (London: Gurney and Jackson, 1917.) 
Price 8s. 6 d. net. 

HE British Empire is not uniformly fortunate 
in its natural resources of the useful and 
precious metals. The ore-supplies of some of 
these, e.g. copper, aluminium, platinum, and mer¬ 
cury, as at present proved, are either deficient or 
entirely wanting. In such cases partial or com¬ 
plete dependence upon foreign sources is un¬ 
avoidable, unless and until greater supplies are 
discovered. In other cases, although the known 
ore-resources are plentiful, the domestic output of 
metal has hitherto been inadequate owing to a de¬ 
plorable lack of metallurgical enterprise within 
the Empire—raw materials, or partly smelted 
products, of British origin being exported to 
foreign countries and reduced to metal by foreign 
skill and labour. Zinc, lead, nickel, and until 
recently tungsten, may be cited as notorious ex¬ 
amples, and for supplies of these metals British 
consumers have been placed in an unwarrantable 
position of insecurity. In a few cases, however, 
e.g. tin and gold, not only are the ores abundant, 
but they are smelted entirely within the Empire, 
and furnish metal sufficient, in normal times, both 
for Imperial consumption and for export. Cases 
of this kind should and could be more numerous, 
and that they will be, in the future, is already in¬ 
dicated by the birth and remarkable growth of a 
British tungsten industry since the inception of 
the war, and by the steps that are now being 
taken to ensure a greatly augmented Imperial 
production of nickel, zinc, lead, and iron. 

In its gold resources the Empire is particularly 
fortunate. Of the world’s current yearly output 
of 720,000 kilos, of new gold, 450,000 kilos., or 
more than 62 per cent., are of British origin. Of 
this amount 283,000 kilos., or 63 per cent, of the 
British production and 39 per cent, of the world’s, 
are derived from the Transvaal. The remarkable 
“reefs ” of conglomerate or “banket,” from which 
the gold of the Witwatersrand is obtained, possess, 
therefore, a unique economic importance. They 
have a considerable scientific interest also, and 
it is with this aspect of them that Prof. Young 
deals in the publication now under review. The 
book summarises the results of researches which 
have been made by many investigators during 
the thirty years of gold-mining activity on the 
Rand. The information it contains is already 
familiar to many mining geologists, but has not 
hitherto been available in the pages of a single 
small volume, and in this conveniently epitomised 
form it will be widely welcomed. 

The subject-matter is presented in five chapters. 
In the first the geology of the auriferous region 
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of South Africa is briefly described, attention 
being confined to the Swaziland, Witwatersrand, 
and Transvaal Systems, in which alone gold oc¬ 
currences of economic importance have been found. 
The most important of these, the Witwatersrand 
System, with its three highly productive “ banket 
reefs,” is shown to be a complex of sedimentary 
rocks, derived from the waste of the underlying 
Swaziland System, and of igneous rocks intruded 
into them in the form of dykes and sills. 

In the second chapter the author deals with the 
original constituents of the gold-bearing con¬ 
glomerates. Among the pebbles, vein-quartz 
almost exclusively preponderates over quartzite, 
quartz porphyry, schist, and. other rocks. In 
the sandy matrix also quartz is in large excess over 
the other minerals recorded—zircon, tourmaline, 
chromite, diamond, iridosmine, etc.—which occur 
only in minute proportions. The remarkable 
absence of magnetite and ilmenite grains is be¬ 
lieved to be due to their replacement by pyrite 
and other substances. The iridosmine, the genesis 
of which has been much debated, is shown con¬ 
clusively to be a detrital constituent, and, with 
the chromite which so often accompanies it, is 
attributed to the disintegration of ultra-basic 
igneous rocks of the Swaziland System. It is of 
interest to note that in modern alluvials which 
carry this mineral detrital gold is invariably found 
with it, and the fact that in these ancient pebble- 
beds also gold accompanies it—although not in 
the alluvial condition is one that must be borne 
in mind when the genesis of the gold In the 
“banket ” is being considered. 

In the third chapter the secondary minerals of 
the “banket” are described. These are especially 
numerous, and include quartz, chloritoid, chlorite, 
sericite, tourmaline, rutile, anatase, calcite, dolo¬ 
mite, carbon, pyrite, and gold. Several of them 
are strongly suggestive of hydrothermal action, 
and are doubtless rightly ascribed to the opera¬ 
tion of magmatic waters emanating from the 
igneous intrusions. Particularly interesting are 
the carbon and pyrite, and the vexed question of_ 
their origin is discussed at some length. The 
rounded forms often shown by them, which have 
caused them to be regarded as original con¬ 
stituents, are referred to concretionary growth 
and to the pseudomorphous replacement of water- 
worn pebbles or grains. The gold never shows 
detrital form, its boundaries being either crystal¬ 
line or very irregular. Moreover, it is often so 
intimately associated with certain of these un¬ 
doubtedly secondary minerals, especially the two 
just mentioned, that in its present condition, at 
any rate, a secondary origin must be ascribed 
to it. 

The fourth chapter deals with the sedimentary 
and igneous rocks with which the “bankets” are 
associated. Secondary mineralisation is shown to 
have affected not only the gold-bearing con¬ 
glomerates, but also the sediments in which they 
are enclosed, and in many cases a definite con¬ 
nection can be established between this mineralisa¬ 
tion and the igneous intrusions. 
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The concluding' chapter is devoted to the geo¬ 
logical history of the “banket” and to the much- 
discussed question of the mode of origin of its 
gold. The original deposition of the con¬ 
glomerates has been variously assigned to lacus¬ 
trine, fluviatile, deltaic, and marine agencies. A 
marine origin has been most generally favoured, 
and is here supported. With regard to the 
genesis of the gold, the well-known “placer,” 
“infiltration,” and “precipitation” theories are 
outlined. The last, in agreement with prevailing 
opinion, is regarded as untenable. The author, 
at one time an advocate of the second theory, is 
now led to adopt that modification of the first to 
which so many who have followed the controversy 
have been attracted of late years, viz. that the 
“bankets” are ancient and highly modified 
“placers” in which the originally detrital gold 
has been dissolved by high-temperature solutions 
and redeposited. This has entailed the loss of 
its detrital form, and the assumption of the crystal¬ 
lised state and the association with secondary 
minerals which it now exhibits. There is much 
to be said for this view, since it reconciles the 
facts which point to a “ placer ” origin with those 
which prove deposition from solution, and from 
which “ infiltration ” of the gold from outside has 
been erroneously inferred. 

The author is to be congratulated upon his 
remarkably fine series of illustrations. The collec¬ 
tion and preparation of the material for these must 
have involved the expenditure of much time and 
labour. They add greatly to the value and interest 
of the volume. C. G. C. 


MUNICIPAL ENGINEERING. 
Municipal Engineering Practice. By A. Prescott 
Folwell. Pp. xi-f-422. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1916.) Price 16s. 6 d. net. 

HE author defines the purpose of municipal 
engineering to be the planning, construct¬ 
ing, and maintaining of the publicly owned 
features and utilities of a city. He points out that 
its practice must conform to natural laws and 
legal enactments. A municipal engineer, there¬ 
fore, should be acquainted with various branches 
of science and engineering. There is not much 
reference to scientific principles in this treatise; 
it is mainly a clear and interesting descriptive 
account of the methods and devices of city 
engineering, and that entirely from an American 
point of view. The large subjects of water supply, 
sewerage, and street-paving are fully dealt with 
in other text-books, and are omitted or slightly 
discussed, but the author thinks that information 
as to street cleansing, comfort stations, and 
similar matters is not readily available, and that 
city planning, street lighting, etc., require treat¬ 
ing from the point of view of the taxpayer and 
the city engineer. 

Methods of estimating and forecasting popu¬ 
lation are described, and some striking- statistics 
are given of the growth of American cities. In 
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a chapter on town-planning, the chequer-board, 
ring, and radiating systems of streets are exam¬ 
ined, and an account is given of broad roads 
divided for automobile, truck, and street railway 
services. As might be expected, the construction 
of streets in the States is often less satisfactory 
than here. For instance, in St. Paul there are 
321 miles of plank footways, which have a life of 
only three to six years. It is significant that 
judgment suits for accidents occurring on them 
cost the city nearly 3 1 . per mile per annum. Con¬ 
crete footways are now most generally adopted 
with concrete kerbs. 

There is a good chapter on surveys in cities, 
which are very systematically carried out in 
America, and plotted records of all the surface 
and sub-surface structures are preserved. In some 
cities a large use is made of photographic records, 
one purpose being to preserve records which may 
be valuable in future lawsuits. Sprinkling mac¬ 
adam or gravel roads with oil once to three times 
a season is a practice said to have become quite 
general, but we think is unknown here except in 
the different form of tar spraying. The oil is 
said to be distributed by an ordinary water¬ 
sprinkling cart. The disposal of city waste and 
the laying out of parks and planting shade trees 
are amongst other subjects described. 


A MANUAL ON EXPLOSIVES. 

A Short Account of Explosives. By A. Mar¬ 
shall. Pp. viii + 96. (London: J. and A. 
Churchill, 1917.) Price 5s. net. 

HE two volumes comprising the second edition 
of Mr. Marshall’s treatise on explosives 
have been recently reviewed in these columns, 
and the present small book consists of a con¬ 
densation of parts of the larger treatise in order 
“ to present in a clear and simple manner the 
main facts concerning explosives and their pro¬ 
perties. ” 

After a short introductory chapter, the author 
deals in the succeeding six chapters with the pre¬ 
paration and properties of black powder and 
similar mixtures, nitrocellulose, nitroglycerine, 
military and commercial high explosives, and 
smokeless powders. Another chapter is given to 
fireworks, and the remaining three chapters to 
the properties of explosives, ignition and detona¬ 
tion, and precautions to be taken in the manu¬ 
facture, handling, and storage of explosives. 

Referring to the large Congreve war-rocket of 
24 lb. weight, which was used with good effect 
at Copenhagen, Walcheren, and Leipzig, Mr. 
Marshall expresses the opinion that the future 
may see its use revived. Its great defect is stated 
to be want of accuracy, but an obvious disadvan¬ 
tage is that rockets carry their own propulsive 
charge, so that for a given destructiveness they 
have to be relatively very heavy. Trials have been 
made by the Germans in the present war, but 
rockets are unable to compete with guns, 
howitzers, and trench mortars. 

In his concluding pages Mr. Marshall deals 
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